Abstract. A characterisation of the generators of quantum stochastic cocycles of completely positive (CP) maps is given in terms of the complete dissipativity (CD) of its form-generator. The pseudo-Hilbert dilation of the stochastic form-generator and the pre-Hilbert dilation of the corresponding dissipator is found. The general form of the linear continuous structural maps for the algebra of all bounded operators is derived and the quantum stochastic flow for the corresponding cocycle is outlined. It is proved that any w*-analytical bounded CD form-generator give rise to a quantum stochastic CP cocycle over a von Neumann algebra.
Quantum Stochastic CP Cocycles and their Generators.
The quantum filtering theory [1] provides examples for a new type of irreversible quantum dynamics, described by one-parameter cocycles: φ = (φ t ) t>0 of completely positive stochastic maps φ t (ω) : B → B of an operator algebra B ⊆ B (h). The cocycle condition φ s (ω) • φ r (ω s ) = φ r+s (ω) means the stationarity, with respect to the shift ω s = {ω (t + s)} of a given stochastic process ω = {ω (t)}. Such maps are in general unbounded, but normalized, φ t (I) = M t to an operator-valued martingale M t = ǫ t [M s ] ≥ 0 with M 0 = 1, or a positive submartingale: M t ≥ ǫ t [M s ], for all s > t, where ǫ t is the conditional expectation with respect to the history up to time t.
In the most general case, the stochastically differentiable family φ with respect to a quantum stationary process, with independent increments A s (t) = A (t + s) − A (s) generated by a finite dimensional Itô algebra is described by the quantum stochastic equation
with the initial condition φ 0 (X) = X, for all X ∈ B. Here A ν µ (t) with µ ∈ {−, 1, ..., d} , ν ∈ {+, 1, ..., d} are the standard time A 
, both written in the matrix form as
. The complete positivity of the quantum stochastic adapted map φ t into the D-forms χ| φ t (X) ψ , for χ, ψ ∈ D can be obviously written as
for any operator-matrix [X kl ] ≥ 0, where
where
The positive definiteness, (5), ensures the conditional positivity
for each t > 0 and any [X kl ] ≥ 0. This applies also for the limit λ 0 at t ↓ 0, coinciding with the quadratic form
, and the λ's are defined in (4) . Hence the form
The components η and η
• of these vectors are independent because for any η ∈ h and η
• n , the n-th basis element in C d , for which ξ a = η n . This proves the complete positivity of the matrix form λ, with respect to the matrix representation ι defined in (4) on the ket-vectors η = (η µ ).
A Dilation Theorem for the Form-Generator.
The conditional complete positivity of the structural map λ with respect to the degenerate representation ι written in the matrix form (4) obviously implies the positivity of the dissipation form
where η − = η = η + and η k = η X k for any (finite) sequence X k ∈ B, k = 1, 2, ...,
where D = λ (I) ≤ 0 (D = 0 for the case of the martingale M t ). In the linear case this means that the matrix-valued map λ 
Theorem 2. The following are equivalent:
(1) The dissipation form (6) , defined by the ♭-map α with α
of the multiplication structure of B, a (j, i)-derivation of B with i (X) = X,
having values in the operators h → K, the adjoint map k * (X) = k X † † , with the property
of (i, j)-derivation in the operators K → h, and a map l : B → B having
with the adjoint l 
and all other  µ ν = 0, and a linear operator L : h⊕h
and
(4) The structural map λ = α + δ is conditionally positive-definite with respect to the matrix representation ι in (4) :
Proof. Similar to the dilation theorem in [4] , see also [5] .
3. The structure of the w*-analytical CP cocycles with bounded generators.
The structure (7) of the linear form-generator for CP cocycles over B = B (h) is a consequence of the well known fact that the linear derivations k, k * of the algebra B (h) of all bounded operators on a Hilbert space h are spatial,
where H † = H is a Hermitian operator in h. The structural map λ whose components are composed (as in (7)) into the sums of the components ϕ µ ν of a CP map ϕ : B → B ⊗ M C d+1 and left and right multiplications, are obviously conditionally completely positive with respect to the representation ι in (4). As follows from the dilation theorem in this case, there exists a family
The next theorem proves that these structural conditions which are sufficient for complete positivity of the cocycles, given by the equation (1), are also necessary if the structural map λ is w*-analytic [6] and bounded on the unit ball of a vonNeumann algebra B. Thus the equation (1) for a completely positive w*-analytical cocycle with bounded stochastic derivatives has the following general form
given by a w*-analytical representation j. This gives a quantum stochastic generalization of the branching norm-continuous semigroups with the nonlinear generators [6] . If the space K can be embedded into the direct sum 
where L i n and L i are the operators in h, defining 
